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Nashville, Tenn., 2d : the heavy rains of December 31st and 
January 1st caused the Cumberland River to rise 14.6 feet in 
twenty-four hours, giving a depth sufficient for navigation on 
both the upper and lower Ouinberland. Navigation hm been 
closed on account of low water since June  19, 1887. 

Louisville, Ky. : the river was  very low on the let, but by 
the 9th it had risen su5ciently to permit the running of the 
larger stoamers. The river reached its highest stage on the 
16th, when it was about tan feet higher than on the 1st. 

In the followiug table are shown the danger-points at the 
various stations, the highest and lowest depths for January, 
1888, with the dates of occurrence and the monthly ranges : 

Hetghts of river8 above low-water mark, January, 1888 (in feet and tenth) .  
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Red River: 
Shreveport, La.. ... 

Arkans? River : 
Fort Smith,Ark ...( aa.0 

hliimri River : 
Omaha, Nebr.. ....I i 8 .o  
Lonvenw'rtli Kana.; 20.0 

Saint PncMinn*i.l  1 4 5  
hCroaso,  Wis.. ..I 14.0 
Dubuque, Iowa.... 16.0 
Keokuk Iowa..... 14.0 

Cairo Ill ........... 40.0 
Membhis, Tenn.. .. 
New Orleans, La .. 13.0 

Pittaburg, Pa ... ..., 22.0 
Cincinnati, Ohio .... 50.0 
Louisvillo, K ' 25.0 

Nashvlllo, '@nn ... 40.0 

Knoxville, l'onn .......... 
Pittsburg, Pq.  ..... ag.0 

Little Rock, Ark.. . 230 

M W S ~  i h v e r  

saint Lduie, MO ... 32.0 

Vickaburg, Miss  ... 2:: 
Ohio River : 

'Lmbcrland~i;;:' 

Tenncaeee River : 

Monongaheh River: 

Savannah R8ver : 

Chattanoogn,'renn . 53.0 

....... 

Portland, Oregon.. ....... 
.--- 

Rivor frozen entire month. t Below twnch-mark. 

LOW TIDE. 
Baltimore, Md., 28th. 

- __- - __ 

ATMOSPHERlC ELECTRIOITY. 

located in the magnetic north and during the period of greatest 
brillifincy, from 9 to 9.16 1). m., i t  reached an altitude of 50°. 
The display covered about 50° Of tho horizon, and the color was 
like that of an electric light. 

Auroras were also observed during the month aa follows: 
Gth, Poplar River, Mont. 7th) Garden City, Webster, and 
Huron, Dsk.; Northfleld, Vt.; Saint Vincent, Minn.; Poplar 
River, Mont., and Nashua, N. H. 8th, Fort Totten and Bis- 
marck, Dak.; Cornish and Orono, Me.; Saint Vincent and 
Duluth, Minn. ; Fort Assinabolne, Mont. ; Embarras, Qreen 
Bay, and La Crosse, Wis. 9 t h  Palermo, N. Y. 10th) Lans- 
ing, Mich., and Saint Vincent, Minn. 12t4 Egg Harbor City, 
N. J. ; Palermo, N. Y. ; Eastport, Me. .13th, Mackinaw Oity 
and Marquette, Mich.; Saint Vincent, Minn.; Poplar River, 
Mont.; Friendship and Setauket, N. Y.; Spokane Falls, 
Wash. 14th, Fort Totten, Dak.; Saint Vincent, Minn.; Fort 
Assinaboine and Poplar River, Mont. E th ,  Saint Vinoent, 
Minn.; Ernbmras, Wis. 16th, Marquette, Mich.; Fort Aaainac 
boine, Mont. ; Egg Harbor Oity, N. J. ; Lunenburg, Vt. l'lth, 
Nashua, N. H.; Poplar River, Mont. 23d, Naahua, N. H. 



24th, Saint Vincent, Minn.; Ardenis, N. Y. 25th, Qardiner, 
Me. 27th, Pekin, Ill. 2dth, Palermo, N. Y. 

THUNDER-STORMS. 

Thunder-storms occurred as follows: Mobile, Ala., t a t ;  
Alcatraz Island, Angel Island, Oakland, Presidio of San Fran- 
cisco, and San Francisco, Cal., 4th ; Red Bluff, Cal 23d ; 
Titusrille, Fla., 1st; Limona, Fla., 18th; Savannah aux Quit- 
man, Ga., 1st; Globe and Salina, Kans., 5th; Manhattan,Kans., 
6th; Liberty Hill, La., 15th ; Conception, Mo., 4th ; Pierce 
City, Mo., 6th; Charleston and Stateburg, 5. C., 1st J San 
Antonio, Tex., 12th; Cedar Hills, 14th; Palestine, Tex., 18th. 

WSOELLANEOUS PHENOMENA. ' 

ELEUTRICAL PHDNOXENON. 
Fort Assinaboine, Mont. : there was a constant dkplay of 

light on the wires during the storm of the l l th ,  and the wires 
in the telegraph office became almost unmanageable. 

Huron, Dak.: during the storm of the 12th metals and other 
substances emitted electrical sparks. Severe shocks were felt 
by persons shaking hands. 

Fort Maginnis, Mont. : during the storm of the 12th the 
atmosphere was very highly charged with electricity from 3 
p. m. until midnight, interfering considerably with the working 
of the telegraph lines; upon touching any metallic surface 
shocks were felt. 

METEORS. 
Orono, Me. : a meteor, apparently about one-fourth the Rize 

of the moon, was observed a t  6.40 p. m. on the 4th ; i t  started 
near the zenith and moved in direction sonth 40O east, disap. 
pearing when within about 40° of the horizon. Although the 
sky in the region of its path was cloudy a t  t h e  time i t  illumi- 
nated the horizon with a bright light. 

Fort Sill, Ind. T.: an unusually bright meteor vrts observed 
at 8 . a  p. m. on the 4th ; it started from about 76O above the 
southwest horizon, moved s little to t h e  southwest, and disap- 
peared when at  an altitude of about 30°; during t h e  passage 
of the meteor t h e  southwestern sky was illuminated a though 
the full moon shone; it was visible for ten seconds. This 
meteor mas also seen at Port Reno, Ind. T., and was probably 
the same Reen at Abilene, Tex., and Pates Centre, Kans. 

Meteors were also observed as follows : 
ls t ,  Wythville, Va. 2d, Webster, Dak., and Pates Centre 

KanR. 4th and 6th, Rappnhannock, Va. 7th, Wytherille and 
Dale Enterprise, Va. 9th, Tribune, Kans. loth, Lamar, Mo. ; 
Woodstock, Md. ; Dale Enterprise, Va. ; Rappahannock, Va. 
l l t h ,  Woodstock, Md.; Dale Euterprise Va. 12th, Nashua, 
N. H. ; Wytherille, Va. ; Fort Stanton, k. Mex. 13th, Lead 
Hill, Ark., and Manhattan, Kans. 14th, Provincetown, Mass. 
20tl1, Fall River, Mass. 23d, Dubuque, Iowa. 24tb, Wythe- 
ville, Va. 2Tth, Washington City and Chicamicomico, N. C. 
28th, Omaha, Nebr., and Woodstock, Md. 30th, Grand Junc- 
tion, Colo. 31st, Variety Mills, Va. 

MIGRATION O F  BIRDS. 
(?eese$yin(l8outhward.-Yates Centre, Kans., lst, 3d ; Obat- 

tanooga, Teun., 3d; Kitty Hawk, N. C., 10th; Wilmington, 
N. C., l l th ,  20th; Red Bluff, Cal., 23d. . 

Geese flying norlhward.-Red Bluff, Od., 10th ; Corsiosna, 

Bran2S$ying southward.-Eitty Hawk, N. O., 10th. 

Corpus Christi, Tex. : at  3 P. m. on the  2d Mustang Island, 
twenty-two miles from this  place, waa plainly seen on the ho- 
rizon, over Corpus Christi Bay ; the phenomenon continued 
until 5 p. m. A similar display waa observed from 11 a. m. to 
4 p. m. on the 27th. 

Fort Maginnis, Mont. : Mrtson Lake aiid ita surroundings, 
situated about forty miles distant, were plainly seen from 9.45; 
to 10.45 a. m. on the 23d. 

Webster, DaF Co., Dak. : unusually fine displays of mirage 
were observed on the 29th and 31st; on the first-named date, 
.Wohbay, and on the latter, Briatol, and their surroundings, 
were plainly seen. 

Mirages were also observed as follows : Qarden City, Dak., 
29th ; Cedar Keys, Fla., 2lst ; Tribune, Kana., lst, 2d, 3d, loth, 
l l t h ,  17th to 19th, 23d, 25th, 26th, 29th, 31st; Fort Maginnis, 
Mont., 23d; Poplar River, Mont., 14th, 17th, 20th, 21st, 28th; 
39th; Marquette, Nebr., 2d, loth, 18th, 2(ith, 29th to 31st; 
Corpus Christi, Tex., 28th. 

Tex., 14th; Augusta, Qa., 21st, 27th; Qlobe, Ksns., 29th. 

MIRAGE. 

PBAIRIE FIRES. 

SAND BTORMS. 
Fort Sill, Ind. T., 2d; Fort Reno, Ind. T., 4th. 

Willcox, Ariz., 3d, 4th, 10th; Fort Qrant, Ariz., 4th, loth,  
18th. 

Mr. H. D. Qowey, North Lewisburg, Champaign CO., Ohio, 
observed sun spots as follows: lst, 2d, loth, 13th,  14th, 18th, 
21st. 

SUN SPOTS. 

VERIFIOATIONS. 

CAUTIONARY SIGNALS- 
Of the total number of cautionary and storm signals ordered 

dnriiig January, 1888, i t  was practicable to determine the 
justification or failure of fifty-four; justified, thirty-seven, or 
68.58 per cent. Of the above, twelve were ordered for tau- 
tionary sigiials; number justified, seven, or 68.33 per cent. 
Forty-two storm signals were ordered ;, justified, thirty, or 
71.43 per cent. Total number of direction signals ordered, 
fifty-aix; justified, fi$y-fonr, or 96.43 per cent. Number of 
signals ordered for Bmterly winds, eleven ;. justified, ten, or 
90.99 per cent. Number of signals ordered for westerly wiuds, 
fortj-five; justified, forty-fair, or 97.78 per cent. Surnber of 
storms without Signds, none. Nuinber of signa.lu ordered 
late, i. e., after the justifj.ing velocity h a d  begun, twelve, 
or 22.22 per cent. 

Total nnmber of cold-w;tre signals ordered from Ofece Chief 
Signal Officer, two hundred and sixty-one; justified, one liun- 

OOLD-WAVE BIQNALS. 

dred and eighty, or 65.97 per cent. Eighty-one cold-wave 
signals were ordered during the month by t h e  Signal Service 
O&cer at Saint Paul, Mian., of which, seventy-fire, or 99.69 
per cent., were justified. 

INDICATIONB FOR 33 HOURS IN ADVANCE. A 

The percentages of verifications of t h e  tri-daily indications 
for January, 1888, aa determined from comparison of succeed- 
ing telegraphic reports are given in the  table below. 

The predictionw for all districts eaRt of the Rocky Monntains 
for JH.nuilry, 1888, were made by Junior Trofessor H. A. 
Hazen, except those for Minnesota, eastern and central Dn- 
kota, which were made a t  Saint Paul, Minn., by 1st Lieu- 
tenant Tlioinns M. Woodruff, 5th Jnf'dntry, U. 8. Army, Acting 
Signal Officer; those for the Pacific coast districts were made 
aL 8;iu Francisco, Cal., by 2d Lieutenant J. E. Maxfield, Signal 
Corps ; the verifica.tions for all districts mere determined by 
Junior  Professor 0. F. Marviu : 


